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7KHORJLFEHKLQGWKHVHTXHQFHLVWRKDYHVWXGHQWVVWDUWWKHFRXUVHZLWKFRQFHSWVWKDWDUHUHODWHGWRWKHODVWXQLWRIWKHLULQWURGXFWRU\VRSKRPRUHFKHPLVWU\FRXUVHZKLFKLVHTXLOLEULXPDQGDFLGEDVHFKHPLVWU\7KLVGHVLJQPDNHVWDNLQJWKHELRFKHPLVWU\FRXUVHPRUHHTXLWDEOHWRWKHVWXGHQWVZKRVHRQO\H[SHULHQFHLVWKHLQWURGXFWRU\FKHPLVWU\FRXUVHDVRSSRVHGWRWKRVHZKRKDYHWDNHQPXOWLSOHFKHPLVWU\DQGELRORJ\HOHFWLYHFRXUVHVSULRUWRHQWHULQJELRFKHPLVWU\$OVRWKLVVHTXHQFHKHOSVWKHFRXUVHWREHPRUHFRKHUHQWDVLWEXLOGVIURPVPDOOHUWRODUJHUPROHFXODUVWUXFWXUHVJRLQJIURPDPLQRDFLGVWRSURWHLQVDQGWKHQWRSURWHLQIXQFWLRQVXFKDVHQ]\PHV7KLUGIRUHDFKXQLWVWXGHQWVDUHUHTXLUHGWRFRPHSUHSDUHGWRFODVVZLWKVRPHEDFNJURXQGNQRZOHGJHIURPWKH WH[WERRN  ,SURYLGHVWXGHQWVZLWKUHDGLQJTXHVWLRQVIRUJXLGDQFHDQGWKHQJRRYHUWKHPDWHULDOLQFODVV7DEOHVKRZVVRPHVDPSOHTXHVWLRQVIURPWKHILUVWXQLWZKLFKLVWKHRQHRQ:DWHUDQG(TXLOLEULXP,ILQGWKLVPHWKRGWREHPRUHHIIHFWLYHWKDQOHFWXULQJEHFDXVHVWXGHQWVDUHPRUHHQJDJHGLQWKHGLVFXVVLRQ)URPWLPHWRWLPHVWXGHQWVDUHDVNHGWRSUHVHQWVSHFLILFVHFWLRQVRIWKHUHDGLQJWRFODVVPDWHV)RXUWKVWXGHQWVFROOHFWDQGDQDO\]HGDWDWRORRNIRUWUHQGVUHVXOWLQJLQOHDUQLQJWKURXJKLQTXLU\([DPSOHVRIVWXGHQWGDWDIURPWLWUDWLRQRIDPLQRDFLGODEDQGDVDPSOHRIJXLGLQJTXHVWLRQVDUHSURYLGHGDUHVKRZQLQ)LJXUH7KHVHTXHVWLRQVKHOSWR
)LJXUH $VDPSOHRIVWXGHQWGDWDRQWLWUDWLRQRIDPLQRDFLGODEDQGJXLGLQJTXHVWLRQVWKDWDUHSURYLGHGWRWKHVWXGHQWV
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'XHWRWKHVWURQJQHHGWKDW,VHHLQP\RZQVWXGHQWVWRLPSURYHWKHLUDELOLW\WROHDUQDQGH[SODLQTXDOLWDWLYHO\,VWDUWHGLQFOXGLQJPRUHZULWLQJSLHFHVWKDWUHTXLUHGVWXGHQWVWRH[SODLQWKHLUXQGHUVWDQGLQJ7KLVDOVROHGWRGHVLJQLQJDQRQOLQHELRFKHPLVWU\
)LJXUH 6WXGHQWSHUIRUPDQFHRQTXDQWLWDWLYHYHUVXVTXDOLWDWLYHEDVHGWHVWLQWZRFRXUVHV6FLHQWLILF,QTXLULHVLQ&KHPLVWU\DQG%LRFKHPLVWU\RIIHUHGGXULQJVSULQJVHPHVWHURIVLJQLILFDQWDWWKHSOHYHO
7DEOH 6DPSOH5HDGLQJ4XHVWLRQVIURP:DWHUDQG(TXLOLEULXP8QLW
7RSLF 6DPSOH5HDGLQJ4XHVWLRQV
7KHUPDO3URSHUWLHVRI :DWHU D'HVFULEHWKHLQWHUPROHFXODUVWUXFWXUHRI LFHOLTXLGDQGYDSRU$OVRGLVFXVVKRZPDQ\SHUFHQWDJHVRI PROHFXOHIRUPK\GURJHQERQGLQJE+XPDQPD\HOLPLQDWHDVPXFKDVJRI ZDWHUGDLO\LQH[SLUHGDLUVZHDWDQGXULQH7KHDVVRFLDWHGKHDWORVVPD\DPRXQWWRDSSUR[LPDWHO\RI WKHWRWDOKHDWJHQHUDWHGE\PHWDEROLFSURFHVVHV+RZLVWKLVSRVVLEOH"
6ROYHQW3URSHUWLHVRI :DWHU :DWHULVLGHDOELRORJLFDOVROYHQW,WHDVLO\GLVVROYHVDZLGHYDULHW\RI WKHFRQVWLWXHQWVRI OLYLQJRUJDQLVPVD 'HVFULEHK\GURSKLOLFPROHFXOHVE 'HVFULEHK\GURSKRELFPROHFXOH:DWHU+DWLQJ
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FRXUVHZKHUHVWXGHQWVDUHJXLGHGWRPDNHFRQQHFWLRQVDQGH[SODLQWKURXJKZULWLQJ7KLVW\SHRIDZULWLQJIRFXVHGFRXUVHPD\QRWEHDW\SLFDOVHWWLQJIRUDVFLHQFHFODVVDQGLWPD\EHPRUHFKDOOHQJLQJWRHQJDJHVWXGHQWVZLWKRXWEHLQJIDFHWRIDFH+RZHYHUFRPSXWHUPHGLDWHGFRPPXQLFDWLRQFDQHQFRXUDJHPRUHGLVWULEXWHGSDUWLFLSDWLRQDQGHTXLWDEOHGLVFXVVLRQ6ZDQ7KLVFRXOGPHDQWKDWWKHRQOLQHELRFKHPLVWU\FRXUVHFDQEHDSODFHIRUVWXGHQWVWRZULWHWROHDUQDQGLPSURYHWKHLUVNLOOVLQH[SODLQLQJWKHLUXQGHUVWDQGLQJVTXDOLWDWLYHO\,IGHVLJQHGZHOOHYHQWKHLQWURYHUWHGVWXGHQWVZKRPD\QRWW\SLFDOO\SDUWLFLSDWHLQYHUEDOGLVFXVVLRQVDQGRUWKHVWXGHQWVWKDWPD\GRPLQDWHWKHGLVFXVVLRQFRXOGPRUHHTXLWDEO\FRQWULEXWHWKHLUWKRXJKWSURFHVVDQGJDLQIURPIHHGEDFNRQWKHWRSLFVFRYHUHG,QP\H[SHULHQFHGHVFULEHGSUHYLRXVO\VWXGHQWVLQWKHELRFKHPLVWU\ HOHFWLYH QHHG WR LPSURYH WKHLU TXDOLWDWLYH OHDUQLQJ 7KLVQHHG LQFRQMXQFWLRQZLWKWKHILYHGHVLJQHOHPHQWVRIWKHELRFKHPLVWU\FRXUVHOHGWRGHYHORSPHQWRIDRQHVHPHVWHURQOLQH%LRFKHPLVWU\FRXUVHWRLPSOHPHQW$$$:PRGHO7KLVFRXUVH
DGGUHVVHVIXQGDPHQWDOFRQFHSWVLQFKHPLVWU\VXFKDV(TXLOLEULXP$FLG%DVHDQG.LQHWLFV WKDWDGGUHVVHVFKHPLVWU\ LQ WKHFRQWH[WRIELRORJ\7KHFRQWHQWLQFOXGHVDSSO\LQJHTXLOLEULXPSURFHVVWRVWXG\ELRFKHPLFDOUHDFWLRQVDVZHOODVFHOOVWUXFWXUHVWXG\LQJWKHVWUXFWXUHDQGIXQFWLRQRIDPLQRDFLGVDQGSURWHLQVDQGDQDO\]LQJWKHNLQHWLFSDUDPHWHUVRIHQ]\PHVLQFOXGLQJGLIIHUHQWPHFKDQLVPVRIKRZGUXJVDUHXVHGWRLQKLELWHQ]\PHV7KHFRXUVHLVVLPLODUWRP\WUDGLWLRQDOFRXUVH7DEOHH[FHSW0HWDEROLVPLVQRWLQFOXGHGLQWKHRQOLQHYHUVLRQ7KDWLVEHFDXVHWKHH[WUDWLPHWKDWLVRULJLQDOO\GHVLJQHGIRUOHDUQLQJDERXWFRQQHFWLRQVLQPHWDEROLVPLQELRFKHPLFDOSDWKZD\VLVVSHQWLQZULWLQJDERXWPDNLQJFRQQHFWLRQVDQGDSSO\LQJDQG WUDQVIHUULQJWKHOHDUQLQJWROLWHUDWXUHDUWLFOHV7KHRQOLQHFRXUVHLVGHVLJQHGIRUQRQ,06$VWXGHQWVZKRGRQRWKDYHDFFHVVWRDELRFKHPLVWU\FRXUVHLQWKHLUVFKRROV$OVRWKLVRQOLQHRIIHULQJFDQEHXVHGE\WHDFKHUVZKRDUHLQWHUHVWHGLQDGDSWLQJWKH$$$:PRGHORULQQHHGRIDUHVRXUFHWRGHYHORSXQLWVLQDPLQRDFLGVRUSURWHLQDQGRUWRGHVLJQDKLJKVFKRROELRFKHPLVWU\FRXUVH
7DEOH $VDPSOHRIKRZ$$$:LVXVHGLQRQHRIWKHXQLWVRQ(TXLOLEULXPLQ$PLQR$FLGV
/HVVRQ /HDUQLQJ2XWFRPHV /HDUQLQJ0RGHO&RQWHQW3URFHVV $VVHVVPHQWV
$QDO\]H $QDO\]HWKHWLWUDWLRQSDWWHUQRI DPLQRDFLGWKDWLVVLPLODUWREXIIHU
6WXGHQWZLOOEHDQDO\]LQJWKHGDWDIURPWKHWLWUDWLRQRI DPLQRDFLGODE $VVHVVVWXGHQWDELOLW\WRPDNHREVHUYDWLRQDQGJHQHUDWHTXHVWLRQVRQWLWUDWLRQRI WKHDPLQRDFLGODE
$FTXLUH %XLOGEDFNJURXQGNQRZOHGJHRQVWUXFWXUHRI DPLQRDFLG
6WXGHQWVZLOODFTXLUHNQRZOHGJHRQEDVLFVWUXFWXUHRI DPLQRDFLGV6WXGHQWVZLOODFTXLUHEDFNJURXQGNQRZOHGJHRQKRZDPLQRDFLGFDQEHLQSURWRQDWHGDQGGHSURWRQDWHGIRUPEDVHGRQWKHEXIIHUFRQGLWLRQLWLVSODFHGLQ
$VVHVVVWXGHQWDELOLW\WRDFTXLUHEDFNJURXQGNQRZOHGJHDQGDQVZHUTXHVWLRQVDERXWWKHVWUXFWXUHRI DPLQRDFLGV
$SSO\ 8WLOL]HWKHEDFNJURXQGOHDUQHGIURPLQDQDO\]LQJWKHGDWDJLYHQLQ$SSO\WKHWLWUDWLRQRI DPLQRDFLGWREXIIHUDQGVROYHEXIIHUW\SHSUREOHPV
$SSO\WKHEDFNJURXQGDFTXLUHGWRIXUWKHUDQDO\]LQJWKHGDWD6WXGHQWVZLOOEHVROYLQJSUREOHP
4XL]$VVHVVVWXGHQWDELOLW\WRVROYHDPLQRDFLGDQGEXIIHUSUREOHPV
:ULWH :ULWHDUHYLHZDUWLFOHPDNLQJFRQQHFWLRQVIURPWKUXWRWKHDUWLFOH
$SSO\FRQFHSWRI EXIIHUDQGDPLQRDFLGWLWUDWLRQWRDUHVHDUFKDUWLFOHDFDVHVWXG\RI DSDWLHQWH[SHULHQFLQJLPEDODQFHDQGDFLGRVLVLQWKHEORRGEXIIHUV\VWHP
:ULWLQJ$VVLJQPHQW$VVHVVVWXGHQWVDELOLW\WRPDNHFRQQHFWLRQVEHWZHHQFRQFHSWVDQGZULWHWKHLURZQUHYLHZDUWLFOH
´$QDO\]H$FTXLUH$SSO\DQG:ULWHµDVD1HZ/HDUQLQJ0RGHOLQ6FLHQFH
7KHRQOLQHELRFKHPLVWU\FRXUVHLVEXLOWRQWKH$QDO\]H$FTXLUH$SSO\DQG:ULWH$$$:PRGHOWKDW,GHYHORSHG$VDPSOHRI $$$:PRGHOIRURQHRIWKHXQLWVRQ(TXLOLEULXPLQ$PLQR$FLGVLVVKRZQLQ7DEOH7KHRQOLQHFRXUVHVLPLODUWRWKHRULJLQDOFRXUVH7DEOHFRQVLVWVRIWKHIROORZLQJILYHXQLWVLQRUGHU:DWHUDQG(TXLOLEULXP(TXLOLEULXPLQ$PLQR$FLGV$PLQR$FLG6WUXFWXUHDQG)XQFWLRQ3URWHLQ6WUXFWXUHDQG)XQFWLRQ(Q]\PH.LQHWLFVDQG'UXJ,QKLELWLRQ7KHPDLQGLIIHUHQFHLVWKDWWKHRQOLQHYHUVLRQLVZULWLQJIRFXVHGDQGIROORZVWKH$$$:PRGHO$V,FUHDWHGDQGXVHGWKH$$$:PRGHOIRUP\RQOLQHELRFKHPLVWU\FRXUVH,ZDQWHGWRRXWOLQHWKHJRDOVFOHDUO\IRUERWKWHDFKHUVDQGRUVWXGHQWVLQHDFKXQLWWRDYRLGDQ\FRQIXVLRQ)LJXUH,DOVRWULHGWRDGGUHVVWKHIROORZLQJTXHVWLRQLQP\FRXUVHGHVLJQ+RZFDQWKHRQOLQHELRFKHPLVWU\FRXUVHEHHIIHFWLYHO\XVHGHLWKHUE\VWXGHQWVRUWHDFKHUVRIVWXGHQWVZKRKDYHEHHQH[SRVHGWRGLJLWDOPHGLDWKHLUHQWLUHOLYHV"7KLVTXHVWLRQZDVDGGUHVVHGE\DGGLQJLQWHUDFWLYHSLHFHVVXFKDVKDYLQJVWXGHQWVZULWH
)LJXUH $VQDSVKRWH[DPSOHRIDQLQWURGXFWLRQSDJHWRWKH:DWHUDQG(TXLOLEULXPXQLWWKDWRXWOLQHVWKHJRDOVIRUWKHVHFWLRQ
)LJXUH $VQDSVKRWH[DPSOHRI´$QDO\]HµVHFWLRQIURP:DWHUDQG(TXLOLEULXPXQLWZKLFKVKRZVDQLQWHUDFWLYHSLHFHRIZKHUHVWXGHQWVKDYHWRPDNHDQREVHUYDWLRQRIGDWDWRPRYHRQWRWKHQH[WVWHS
GDWDGULYHQDQDO\VHV)LJXUH6WXGHQWVDUHDOVRDVNHGWRVKDUHWKHLUDQDO\VLVEHIRUHWKH\PRYHRQWRWKHQH[WVWHSZKLFKVHUYHVDVDSHUVRQDOL]HGOHDUQLQJVSDFHIRUHDFKVWXGHQWDVWKH\ZULWHDERXWWKHLURZQDQDO\VLVRIWKHGDWDH[SODQDWLRQVRIWKHLUXQGHUVWDQGLQJDQGFRQQHFWLRQVWKH\PDNHDVZHOODVRWKHUV7KLVPRGHODOVRPD\KHOSWHDFKHUVZKRDUHXVHGWRWUDGLWLRQDOZD\VRIWHDFKLQJWRDGDSWWRFKDQJHVLQKRZVWXGHQWVOHDUQDQGSURFHVVLQIRUPDWLRQ,WKDVEHFRPHPRUHLPSRUWDQWWKDWVWXGHQWVH[SUHVVWKHLUXQGHUVWDQGLQJDVWKH\KDYHWHQGHQF\WRSDVVLYHO\JDLQ
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&KRH-'HYHORSLQJ7UDQVIHU6NLOOVLQD%LRFKHPLVWU\&ODVV,67$6SHFWUXP1H[W *HQHUDWLRQV 6FLHQFH 6WDQGDUGV  5HWULHYHG -XO\  IURP KWWSZZZQH[WJHQVFLHQFHRUJVLWHVQJVVILOHV$SSHQGL[)6FLHQFHDQG(QJLQHHULQJ3UDFWLFHVLQWKH1*66),1$/SGI6ZDQ.%XLOGLQJ/HDUQLQJ&RPPXQLWLHVLQ2QOLQH &RXUVHV 7KH ,PSRUWDQFH RI  ,QWHUDFWLRQ(GXFDWLRQ &RPPXQLFDWLRQ 	 ,QIRUPDWLRQ 
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,WKDQNWKHIROORZLQJLQGLYLGXDOVIRUFRQWULEXWLRQVDQGDGYLFH'U 6XH6W\HU DQG'U'RQ'RVFK IRU FULWLFDO UHDGLQJRI WKHPDQXVFULSW'U'RQDOG:LQNIRUP\HDUOLHUTXDOLWDWLYHUHVHDUFKWUDLQLQJLQDQDO\]LQJVWXGHQWZULWLQJZKLFKSURYLGHGDIRXQGDWLRQIRUGHYHORSLQJWKH$$$:PRGHO7KLVZRUNZDVIXQGHGE\JUDQWVIURP$EE9LHDQGZDVVXSSRUWHGE\3URIHVVLRQDO)LHOG6HUYLFHVDW,OOLQRLV0DWKHPDWLFVDQG6FLHQFH$FDGHP\
XQGHUVWDQGLQJWKURXJKRQOLQHPDWHULDOVUDWKHUWKDQLQWHJUDWLQJNQRZOHGJHDQGH[SUHVVLQJTXDOLWDWLYHO\,RIIHUWKH$$$:PRGHODVRQHRIWKHGDWDGULYHQZD\VWRSURPRWHVWXGHQWZULWLQJLQVFLHQFHFODVVHV7KLV LVDFFRPSOLVKHGDV VWXGHQWV LQLWLDOO\ VWDUWZLWKGDWDDQDO\VLVWKHQDFTXLUHFRQFHSWVWKDWDOORZWKHPWRJREDFNWRWKHGDWDDQGIXUWKHUDSSO\WKHLUXQGHUVWDQGLQJ,KRSHGHHSHUXQGHUVWDQGLQJRIFRQFHSWVRFFXUVDVVWXGHQWVZULWHDERXWFRQQHFWLRQVWKH\PDNHGXULQJWKH$$$:SURFHVVHV
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